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PURPOSE* To make the concentrations of boron and phosphorus uniform in 
a borophosphorosilicate glass(BPSG) film formed on a silicon wafer surface, 
by introducing B compound along the longitudinal direction of a reaction pipe 
in a dispersed manner, while separating it from P compound and Si compound. 

CONSTITUTION: A gas feeding pipe 11 extends in the longitudinal direction 
of a reaction pipe 1. The wall surface of the pipe is provided with many gas 
jetting holes in a domain of the reaction pipe 1 where a silicon wafer 3 is 
arranged. From the jetting holes, B compound gas 12 is spouted, while P com- 
pound gas is mixed with Si compound gas as usual, and introduced into the 
reaction pipe 1 through a gas feeding pipe 4. The irregularity of distributions 
of B concentration and P concentration in the longitudinal direction of the 
reaction pipe 1 is about ±3%, which is improved as compared with the usual 
value of about ±6%. Thus the concentrations of B and P in a BPSG film 
formed on a silicon wafer surface are made uniform. 



a '2 




■-fiL ^ rim mi 



a: discharge, b: compound, c: compound gas 
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PURPOSE: To obtain a nitride film wherein the film thickness is sufficient and 
the boundary surface level with respect to an Si surface is little, by thermally 
nitriding an Si substrate surface, depositing thereon an Si nitride film, and 
annealing the Si nitride film in an atmosphere of ammonia. 

CONSTITUTION: A thermal nitride film 2 of 0,5 ~5nm thick is grown by thermally 
nitriding an Si substrate 1. An LPCVD film 3 is deposited on the nitride film 
2 by LPCVD. By heat-treating the LPCVD film 3 in an atmosphere of ammonia 
for modification, nitrogen is introduced in the film, and again an LPCVD nitride 
film 5 is obtained, in which little trap exists. Thereby, a nitride film is obtained 
wherein the film thickness is sufficient and the boundary surface level with 
respect to Si is little. 
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PURPOSE: To prevent the generation of vacancy of group elements, by performing 
heat treatment in an atmosphere containing a compound of group II elements. 

CONSTITUTION: Crystal of II-VI compound is subjected to heat treatment by 
heating. The heat treatment is performed in an atmosphere containing a com- 
pound of the same group II element as the group II element in the compound 
of the crystal. The II-VI compound is ZnSe or ZnS or mixed crystal of them. 
For example, zinc solenoid crystal 4 is put on a bearer 3, and then arranged 
in a furnace center tube 6. During heat-treating, a mixed gas wherein dimethyl 
zinc is mixed in H 2 is introduced, as an atmospheric gas, into the furnace center 
tube from a gas feeding pipe 1. An infrared ray lamp 2 is used, for heating, 
and the temperature is measured by a thermocouple 7. By this, the generation 
of vacancy of group II element can be prevented. 




5: discharging outlet 
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